The recent observations of type Ia supernovae strongly support that the universe is accelerating now and decelerated in the recent past. This may be the evidence of the breakdown of the standard Friedmann equation. Instead of a linear function of the matter density, we consider a general function of the matter density to modify the Freidmann equation. We propose a new model which explains the recent acceleration and the past deceleration. Furthermore, the new model also gives a decelerated universe in the future. The new model gives Ω m0 = 0.46 and z T = 0.44. The possible discovery of an accelerating universe from observations of Type Ia supernovae (SNe Ia) leads to a new wave of interest in cosmology 1 -4 . Observational results also provide the evidence of a decelerated universe in the recent past 5,6 . On the other hand, the cosmic microwave background (CMB) observations indicate that the universe is spatially flat as predicted by inflationary models 7,8 . These observations suggest that the universe is dominated by dark energy. One simple candidate of dark energy is the cosmological constant. However, the unusual small value of the cosmological constant leads to the search for dynamical dark energy models although cold dark matter cosmological constant (Λ-CDM) models are consistent with the current observations. The quintessence model is one of the alternatives 9 -15 . But there is no direct evidence of dark energy and the nature of dark energy remains mysterious. One logical alternative is that the standard Friedmann 1
The possible discovery of an accelerating universe from observations of Type Ia supernovae (SNe Ia) leads to a new wave of interest in cosmology 1 -4 . Observational results also provide the evidence of a decelerated universe in the recent past 5, 6 . On the other hand, the cosmic microwave background (CMB) observations indicate that the universe is spatially flat as predicted by inflationary models 7,8 . These observations suggest that the universe is dominated by dark energy. One simple candidate of dark energy is the cosmological constant. However, the unusual small value of the cosmological constant leads to the search for dynamical dark energy models although cold dark matter cosmological constant (Λ-CDM) models are consistent with the current observations. The quintessence model is one of the alternatives 9 -15 . But there is no direct evidence of dark energy and the nature of dark energy remains mysterious. One logical alternative is that the standard Friedmann equation may need to be modified. In this alternative scenario, the universe is just dominated by ordinary pressureless matter, but the laws of gravity and the standard Friedmann equations are modified. The idea of modifying the laws of gravity is not new. The modified Newtonian Dynamics (MOND) was first used to explain the rotation curve in place of the dark matter 16, 17 For a spatially flat, isotropic and homogeneous universe with both an ordinary pressureless dust matter and a minimally coupled scalar field Q sources, the Friedmann equations are
where dot means derivative with respect to time, ρ m = ρ m0 (a 0 /a) 3 is the matter energy density, a subscript 0 means the value of the variable at present time,
is the potential of the quintessence field. The modified Friedmann equations for a spatially flat universe are
where
3 during the matter dominated epoch, 1 + z = a 0 /a is the redshift parameter, g(x) = x + · · · is a general function of x and g ′ (x) = dg(x)/dx. Note that the universe did not start to accelerate when the other nonlinear terms in g(x) started to dominate. For the matter dominated flat universe, ρ = ρ m and p = p m = 0, we have x 0 = Ω m0 , g(x 0 ) = 1 and x = Ω m0 (1 + z) 3 . To compare the modified model with dark energy model, we make the following identification by using Eqs. (1)- (6) 
In general, ω Q is not a constant. The transition from deceleration to acceleration happens when the deceleration parameter q = −ä/aH 2 = 0. From Eqs. (4) and (5), we have
Gong and Duan analyzed three models by using the WMAP and supernovae data 25 . The first model is (5) gives
To have a clear picture of this model, we plot the above function for different values of α and n. From figure 1 , it is clear that the expansion of the universe slowed down until the recent past, then the expansion speeds up. However, there is an important new feature of this model, the universe will not expand with eternal acceleration. Therefore there is no future event horizon problem. We can also see from figure 1 that the standard expansion recovered at around z ∼ 2. If we would like to make a comparison with dark energy model, then we get from Eq. (7)
.
In order to see the observational effect of this model, we use the Wilkinson Microwave Anisotropy Probe (WMAP) data 8 and the supernova (SN) data compiled 
where σ i is the total uncertainty in the SN observation and σ R is the uncertainty in R, the extinction-corrected distance moduli The Ω m0 and n 1σ confidence contour is shown in figure 2 . At 99.5% confidence level, we have n ≥ 1.7. By using the best fit parameters Ω m0 = 0.46 and n = 2.6, we find that ω Q0 = −2.85 and the transition redshift z T = 0.44. From the dynamical Eq. (7) of ω Q , we see that ω Q ≈ −nα when the redshift z is large. The current matter density and the transition redshift z T ∼ 0.5 are consistent with the constraints obtained by some model independent results 4,14,28 . In conclusion, we propose a new model which explains the past deceleration and the recent acceleration and recovers the standard model at early times. In addition, the new model predicts that the expansion of the universe will slow down in the future. The left panel shows the 1σ confidence contour for Ω m0 and n and the right panel shows the observational µ(z) plot and the theoretical µ(z) plot by using the best fit parameters Ω m0 = 0.46 and n = 2.6.
